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Arthroderma benhamiae is a teleomorphic species of the Trichophyton mentagrophytes complex (1, 2) , which includes the most common causative agents of dermatophytosis. A. benhamiae was originally identified based on a mating test involving a cross between strains TM-20 and TM-17. Consequently, two live strains of different mating types, X797 (A) and X798 (a), were established and deposited as ATCC 16781 mating type (＋) and ATCC 16782 mating type (-), respectively (1) . Some A. benhamiae intraspecies subgroups were later identified, such as var. erinacei, var. caviae, the Americano-European race, and the African race, based on physiological characteristics and mating behavior (2) . This segregation was supported by sequence analysis of the ribosomal (r) RNA gene internal transcribed spacer (ITS) regions (3, 4) , and the type strains X797 (A) and X798 (a) of A. benhamiae were later recognized as belonging to the Americano-European race.
Dermatophytosis caused by A. benhamiae in humans and animals is quite rare in Japan. This species was introduced into Japan through the import of animals during the 1980s and 1990s, and it spread through the transportation of contaminated animals by animal breeders and pet shops (5, 6) . The rRNA gene ITS regions of many of these strains have been sequenced, and they were shown to cluster apart from var. erinacei, var. caviae, Americano-European race, or African race, which Takeda et al. referred to as the major subgroup (MS) (4) . Previously, only a single case report had involved the Americano-European race as the causative agent for infection, and that was a case of intrafamilial transmission among imported Canadian porcupines that had mated in a Japanese zoo (6) . However, we recently treated a familial outbreak of A. benhamiae infection (7), and the isolated strains confirmedly belonged to the Americano-European race. Therefore, since these cases constitute the first human cases involving this race in Japan, we have described them in this report, along with corresponding DNA data.
Case 1 involved a 27-year-old Japanese woman who noticed pruritic erythema on the left forearm 3 weeks prior to presentation. At the time of her first visit in October 2010, the region of erythema approximately 2 cm in diameter, was negative for fungus by direct KOH examination. Therefore, steroid ointment was prescribed. At the time of her second visit, after having applied the steroid ointment for 20 days, the erythema had expanded to a 35 × 27 mm square lesion that was elevated at the margins, with a central healing tendency (Fig. 1) . Direct KOH examination was positive for fungi, and a diagnosis of tinea corporis was made. Topical treatment of that lesion for 8 weeks with ketoconazole cream was effective. However, the patient noticed new tinea lesions on the left forearm and upper arm in January 2011. Consequently, a 3-week treatment with oral terbinafine (125 mg/d) was administered until the lesions disappeared.
Case 2 involved a 25-year-old woman, who was the younger sister of the first patient and was living with her sister and parents. She first noticed pruritic erythema on the chin in June 2011, and other lesions then developed on the right shin. At the time of her first visit in July 2011, well-demarcated 30 × 25 mm papuloerythema with scales were observed on the chin, and well-demar- cated scaly erythemas with scratch marks were observed on the right shin (Fig. 2) . Direct KOH examinations of the chin and shin areas were positive for hyphae. Topical treatment with liranaftate cream was effective, and all lesions had subsided following 8 weeks of treatment. The family had kept 4 guinea pigs as pets for the previous 4 years, and the present outbreak occurred after obtaining an additional guinea pig, which had a hair loss lesion, from a pet shop. A total of 3 fungal strains were cultured from the sisters (KMU6909: Case 1, arm; KMU7000: Case 2, shin) and the guinea pig (KMU6914). Macroscopically, these 3 strains grew rapidly and similarly produced white colonies on Sabouraud's dextrose agar plates, with coarsely fluffy, radial branches at the periphery. Microscopically, these strains did not clearly exhibit spiral body and macroconidia, which are characteristic of T. mentagrophytes. Moreover, no microconidia were observed on slide cultures, using both potato dextrose agar blocks and Sabouraud dextrose agar blocks, after 45 days of incubation. Restriction enzyme analysis, using MvaI and HinfI, of PCR-amplified ITS regions of rDNA collected from these strains, was compatible with that observed using rDNA samples collected from the Americano-European race of A. benhamiae (7).
The 3 strains were then mated with tester strains from the A. benhamiae Americano-European race RV26678 (＋), RV26680 (-), and A. benhamiae African race RV30000 (＋), and RV30001 (-) (2), on 1/10 diluted Sabouraud dextrose agar plates (8) . The results showed that all of the strains were only compatible with the A. benhamiae Americano-European race RV26678 (＋). The ITS regions of rRNA genes of the 3 strains were then sequenced, using universal primers ITS5 (5?-GGAAGTAAAAGTCGTAACAAGG-3?) and ITS4 (5?-TCCTCCGCTTATTGATATGC-3?) (9); the sequences were entirely identical to those of the A. benhamiae X797 (AB593394) strain, and were registered in GenBank with the following accession nos. AB678444 (KMU6909), AB678445 (KMU6914), and AB678446 (KMU7000). The ITS sequences were different from any other A. benhamiae strain that has been previously isolated in Japan, including Americano-European race strains isolated from the porcupines (6) .
The relationship between pathogenesis and intraspecies subgroup is of clinical significance; however, further studies of this issue are required. Tinea corporis and tinea capitis caused by A. benhamiae usually exhibit more inflammatory characteristics than lesions caused by anthropophilic species such as T. rubrum. The present 2 cases were unusual, since that the inflammation presented was rather mild and the lesions exhibited annular patches with central regression. Treatment with steroid ointment in Case 1 may have modified the lesion's clinical appearance; however, the patient in Case 2 denied using steroids. It is unclear at this point whether these clinical features are dependent on A. benhamiae race.
Strains of the Americano-European race have been isolated from dogs (1), porcupines (6), guinea pigs, and humans. Their affinity for various animal species is comparable to that of the MS of A. benhamiae, which has been isolated from rabbits, guinea pigs, dogs, cats, and humans (4) . The present cases suggest that the Americano-European race exists in Japan. Therefore, during diagnosis, it is important to consider the possibility of infections caused by this race, as well as by the MS of A. benhamiae, which can transmitted by various pet animals. The other A. benhamiae race, the African race, is also a causative agent of zoonosis. However, it has not been isolated in Japan thus far.
